Mooren's ulcer is defined clinically as a chronic, painful, peripheral ulceration that has a steep, undermined, and occasionally infiltrated leading border and that advances round the periphery towards the centre of the cornea. There appear to be 2 types of this disease. The first occurs in young adults, runs a malignant course, is frequently bilateral and responds poorly to therapy. The second type runs a milder course, is often unilateral, more responsive to therapy, and occurs in the fourth decade of life or later. ' Mooren's ulcer of the first type seems to be the commoner in developing countries. 2 The pathogenesis of Mooren's ulcer remains uncertain, though an autoimmune basis has been suggested for this disease. Circulating antibodies to corneal and conjtunctival epithelium have been found in patients with Mooren's ulcer,34 and cellular immunity to corneal antigen has been described in some patients. possible initiating factors might be: bacterial or viral infection,78 trauma,9 or helminthic disease.
A relationship between the occurrence ofMooren's ulcer and hookworm infection was first proposed by Kuriakose.'0 He suggested that the ulcer is the result of corneal sensitivity to a toxin elaborated by hookworms. Trojan (Table 1) .
Antibodies to corneal epithelium. Circulating antibodies to corneal epithelium were found in surprisingly high numbers in both the patient and the control groups (Table 1) . Corneal epithelium antibodies were present in 13 out of 16 Mooren's ulcer patients and in 13 out of 15 controls (Table 1 ). The circulating antibodies were specific for corneal epithelial cells, the comeal stroma and endothelium cells showing no fluorescence above background. The finding that circulating antibodies occurred in so many normal Sierra Leoneans was very surprising. Furthermore, corneal epithelium antibodies found in some of the patients' sera and in some of the controls' sera produced a different fluorescence pattern from that found with Dutch sera containing comeal epithelium antibodies, which might be due to the fact that the sera also contain other autoantibodies (Fig. 1) . group.bmj.com on April 6, 2017 -Published by http://bjo.bmj.com/ Downloaded from controls were free of intestinal parasites, other parasites found being Ascaris spp., Schistosoma spp., and Trichiuris spp.
Differential leucocyte count. The percentage eosinophilic granulocytes and lymphocytes was established in patients and in controls. Approximately half the people in each group had eosinophilia and/or lymphocytosis by European standards (Table 3) . However, there was no difference between values found in Mooren's ulcer patients and in controls (p>O05).
Discussion
Mooren's ulcer is a precisely defined clinical entity of unknown aetiology. There appear to be 2 types, and the cases described in this study were of the more severe form usually occurring in younger people and relatively unaffected by any kind of medical or surgical treatment. Many reports from West Africa describe similar severe cases," 1218 and a hypothesis has been put forward that there is a cause-and-effect relationship between this type of Mooren's ulcer and the presence of a hookworm infection.'0
The results of our investigations show that circulating antibodies to hookworm (L3 stage) were found both in Mooren's ulcer patients and in local controls. The only difference between the 2 groups was that the antibody titres in patients were generally higher than those found in the controls, although intestinal infestation, checked by a stool smear, occurred to the same extent in both groups. The present results neither confirm nor rule out the hypothesis'0 that hookworm infestation might be a causative factor of Mooren's ulcer. We cannot at present rule out the initiating role of the following factors: other-stage specific hookworm antibodies, other hookworm species, and other specific antibodies or hookworm toxins. Furthermore, we could not investigate in this series the role of hookworm antibodies belonging to immunoglobulin classes other than IgG or the involvement of cellular immunity.
Circulating antibodies to corneal epithelium have been found in many patients with Mooren's ulcer34 19 but only in 11 out of 195 (5.6%) normal healthy Dutch blood donors of blood group 0, rhesus positive (H. G. M. Geertzen, personal communication). These antibodies to corneal epithelium do not crossreact with smooth muscle, parietal cells, thyroid, conjunctival epithelium, lens epithelium, or oesophagus epithelium. In the present study we found that 81% of the Mooren's ulcer patients and 87% of the local controls had circulating antibodies to rabbit corneal epithelium. An increased incidence of autoantibodies such as rheumatoid factor, cold agglutinins, antinuclear factor, and organ specific autoantibodies against liver, kidney, heart, parietal cells, and thyroid has been reported in many so-called healthy individuals living in the tropics.20 Epidemiological evidence21 22 suggests that malaria plays a role in the production of these antibodies.
There is some evidence that malaria and trypanosomiasis23 24 induce polyclonal activation of B lymphocytes. Malaria and Trypanosoma gambiense are both endemic in Sierra Leone. Therefore both the nonspecific increase of immunoglobulins G and E as well as the occurrence of corneal epithelium autoantibodies in the healthy controls might possibly be attributed to this polyclonal B cell activation. The question remains, however, whether the observed corneal epithelium antibodies have been elicited by comeal antigens or are the result of stimulation with an unknown cross-reacting antigen. The experimental results up to now do not suggest that hookworm antigens (L3 stage of Ancylostoma caninum) are implicated.
Studies are still in progress further to characterise these comeal epithelium antibodies, because the immunofluorescence pattern found with some of the patients' and controls' sera is different from that found in the Dutch sera containing comeal epithelium antibodies. Another reason for suspecting that the aetiology of Mooren's ulcer in West Africa might be different from that in temperate areas is that the high immunoglobulin A levels found in many Mooren's ulcer patients418 were seen in only 3 out of 16 patients in this series.
Further clinical and experimental work in this field might reveal whether circulating antibodies to cornea epithelium, induced by an as yet unknown agent, predispose healthy individuals to Mooren's ulcer when the intact barrier of the epithelium is modified in some way. 
